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In the regions of residues 22-31 and 146-157 would be expected to have the same effect on the bioactivity of TNF as 
MAb 37 and a ligand which binds to TNF predominately in the regions of residues 22-40. 69-97, 105-128 and 135-1 55 
would be expected to have the same effect on the bioactivity of TNF as MAb 53 

[0080] The present inventors have quite clearly shown that the bioactivity of TNF can be alt red by the binding of a 
ligand to the TNF and that the effect on the bioactivity is a function of the specificity of the ligand. For exampi . the 
binding of MAb 32 to TNF in the regions of residues 1-26. 117-128 and 141-153 results in the induction o1 endothelial 
procoagulant activity of the TNF and binding of TNF to receptors on endothelial cells being inhibited; the induction of 
tumour fibrin deposition and tumour regression activities of the TNF being enhanced; the cytotoxicity being unaffected 
and the tumour receptor binding activities of the TNF being unaffected or enhanced. It Is believed that this effect on 
the bioactivity of the TNF may be due to the prevention of the binding of the eprtope of the TNF recognised by f^Ab 
32 to naturally occurring biologically active ligands. Accordingly it is believed that a similar effect to that produced by 
MAb 32 could also be produced by a ligand which binds to a region of TNF in a manner such that the epitope recognised 
by MAb 32 is prevented from binding to naturally occurring biologically active ligands. This prevention of binding may 
be due to steric hindrance or other mechanisms. 

[0081] Accordingly, it is intended that the prevention of the binding of epitopes recognised by the various monoclonal 
antibodies described herein to naturally occurring biologically active ligands is within the scope of the present invention. 



Claims 



Claims for the following Contracting States : CH. DE, DK. FR, GB. IT, LI, NL, SE 

1. An antibody or antibody fragment capable of binding to TNF. the antibody or antibody fragment being characterised 
in that when it binds to TNF the induction of endothelial procoagulant activity of the TNF is inhibited, the antibody 
or antibody fragment binding to the TNF such that the epitope of the TNF defined by the topographic region of 
1-18. 58-65. 115-125 and 138-149. or the topographic region of residues 1-18 and 108-128. or the topographic 
region of residues 56-79. 110-127 and 1 35-155, or the topographic region of residues 1-30, 117-128 and 141-153, 
or the topographic region of residues 1-18. or the topographic region of residues 22-40, 49-97, 110-127 and 
1 36-1 53. or the topographic region of residues 1 -20 and 76-90. or the topographic region of residues 22-40, 69-97. 
105-12B'and 135-155 is substantially prevented from binding to naturally occurring biologically active ligands. 

2 An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the tumour regression, induction of tumour fibrin deposition, cytotoxicity 
and receptor binding activrtes of the TNF are inhibited, the antibody or antibody fragment binding to the TNF such 
that the epitope of the TNF defined by the topographic regions of residues 1-18. 58-65. 115-125 and 1 38-149, or 
the topographic region of residues 1-18 and 108-128. or the topographic region of residues 56-79. 110-127 and 
135-155 is substantially prevented from binding to naturally occurring biologically active ligands. 

3 An antibody or antibody fragment as claimed in claim 1 or 2 in which the antibody or antibody fragment is a mon- 
oclonal antibody selected fiom MAb 1 (ECACC 89080301). MAb 54 (ECACC 89083103) and MAb 47 (ECACC 
69121402) or a fragment thereof. 

4. The use of an antibody or antibody fragment as claimed in claim 2 or 3 in the preparation ol an agent for the 
treatment of toxic shock. 

5 An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the binding of the TNF to receptors on endothelial cells is inhibited, the 
induction of tumour fibrin deposition and tumour regression activities of the TNF are enhanced; the cytotoxicity of 
the TNF is unaffected; and the tumour receptor binding activity of the TNF is unaffected or enhanced; the antibody 
or amibody fragment binding to TNF such that the eprtope of the TNF defined by the topographic region of residues 
1-30. 117-128 and 141-153 or the topographic region ol residues 1-18 is substantially prevented from binding to 
naturally occurring biologically active ligands. 

6. An antibody or antibody fragment as claimed in claim 5 in which the antibody or antibody fragment binds to human 
TNF in the topographic regions of residues 1-26, 117-128 and 141-153. 

7. An antibody or antibody fragment as claimed in claim 6 in which the antibody or antibody fragment is MAb 32 
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(ECACC 89080302) or a fragment thereof. 



8. An antibody or antibody fragment as claimed in claim 5 in which the antibody or antibody fragment binds to residues 
1-18 of human TNF (peptide 301). 

s 

9. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the cytotoxicity and tumour regression activities of the TNF are unaf- 
fected; the induction of tumour fibrin deposition activity of the TNF is inhibited and the receptor binding activrties 
of the TNF are unaffected; the antibody or antibody fragment binding to TNF such that the epitope of the TNF 

10 defined by the topographic regions of residues 22-40, 49-97, 110-127 and 136-153 is substantially prevented from 

binding to naturally occurring biologically active ligands. 

10. An antibody or antibody fragment as claimed in claim 9 in which .the antibody„or_antibodyJragment is„MAb_42_. 
(ECACC 89080304) or a fragment thereof. 

IS 

11 . The use of an antibody or antibody fragment as claimed in any one of claims 5 to 10, in the preparation of an agent 
for the treatment of tumours inhibited by the action of TNF. 

12. The use as claimed in claim 11 in which the tumour is selected from the group consisting of melanoma, breast and 
so bladder carcinomas. 

13. A product containing an antibody or antibody fragment as claimed in any one of claims 5 to 10 and a cytotoxic 
drug for simultaneous, sequential or separate administration in cancer therapy 

2S 14. A product as claimed in claim 13 in which the cytotoxic dmg is selected from the group consisting of vinblastic. 

acyclovir, interferon alpha, lL-2, actinomycin D, AZT, adriamycin, mytomycin C, cytosine arabinoslde. dounorubicin, 
cis-platin, vincristine. 5-flurouracll and bleomycin. 

15. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
30 characterised in that when it binds to TNF the tumour fibrin deposition activity of the TNF is enhanced and the 

cytotoxicity, tumour regression, and receptor binding activities of the TNF are inhibited, the antibody or antibody 
fragment binding to TNF such that the epitope of the TNF defined by the topographic regions of residues 1 -20 and 
76-90 is substantially prevented from binding to naturally occurring biologically active ligands. 

3S 16. An antibody or antibody fragment as claimed in claim 1 5 in which the antibody or antibody fragment binds to TNF 
in the regions of residues 1-18 and 76-90. 

17. An antibody or antibody fragment as claimed in claim 15 or 16 in which the antibody or antibody fragment is MAb 
21 (ECACC 90012432) or a fragment thereof. 

40 

18. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the tumour fibrin deposition activity of the TNF is unaffected and the 
cytotoxicity, tumour regression and receptor binding activities of the TNF are inhibited, the antibody or antibody 
fragment binding to TNF such that the epitope of the TNF defined by the topographic regions of residues 22-40. 

45 69-97, 105-128 and 135-155 is substantially prevented from binding to naturally occurring biologically active lig- 

ands. 

19. An antibody or antibody fragment as claimed in claim 18 in which the antibody or antibody fragment is MAb 53 
(ECACC 90012433) or a fragment thereof. 

so 

20. An antibody or antibody fragment capable of binding to human TNF. such that when It binds to TNF the tumour 
fibrin deposition activity of the TNF is enhanced; the induction of endothelial procoagulant activity of the TNF is 
unaffected and the cytotoxicity, tumour regression and receptor binding activities of the TNF are inhibited, char- 
acterised in that when the antibody or antibody fragment binds to the TNR the epitope of the TNF defined by the 

S5 topographic regions of residues 1 2-22, 36-45. 96-1 05 and 1 32-1 57 is substantially prevented from binding to nat- 

urally occurring biologically active ligands, and/or the antibody or antibody fragment binds to human TNF in the 
topographic regions of residues 12-22. 36-45. 96-105 and 132-157. 
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21. An antibody or antibody fragment as claimed in claim 20 in which the antibody or antibody fragment is MAb 25 
(ECACC 89121401) or a fragment thereof. 

22. An antibody or antibody fragment capable of binding to human TNF. such that the tumour fibrin deposition, the " 
induction of endothelial procoagulant. cytotoxicity, tumour regression and receptor '''"f "9 f^=';;''»'«t^°' ™ 
are unaffected, characterised in that when the antibody or antibody fragment binds to the TNF, the epitope of the 
TNF defined by the topographic regions of residues 22-31 and 146-157 is substantially prevented from binding to 
naturally occurring biologically active ligands. and/or the antibody or antibody fragment binds to human TNF in the 
topographic regions of residues 22-31 and '146-157. 

23. An antibody or antibody fragment as claimed in claim 22 in which the antibody or antibody fragment is MAb 37 
(ECACC 89090303) or a fragment thereof. 

24 An antibody or antibody fragment capable of binding to human TNF. such that the induction of endothelial proco- 
aqulant activity of the TNF is unaffected and the cytotoxicity, tumour regression, tumour fibnn deposition and re- 
ceptor binding acth/ities of the TNF are inhibited characterised in that when the antibody or antibody fragment 
binds to the TNF. the epitope of the TNF defined by the topographic regions of residues 22-40 and either 49-98 
or 70-87 is substantially prevented from binding to naturally occurring biologically active ligands and/or Uie antibody 
or antibody fragment binds to human TNF in the topographic region of.residues 22-40 and either 49-98 or 70-87. 
wherein the antibody is not antibody AM-195 secreted by cell line ECACC 87050801. 

25. A composition comprising TNF and an antibody or antibody fragment as claimed in any one of claims 1 -3. 5-10 or 
15-24, in which the ligand is bound to the TNF. 

26. An antibody or antibody fragment as claimed in any of claims 1-3, 5-10 or 15-24 for use In medicine. 



Claims tor the following Contracting State : ES 

1 A process comprising providing an antibody or antibody fragment capable o1 binding to TNF. the antibody or an- 
Jl^^fragment being characterised in that when rt binds to TNF the induction of endothelfel procc^gulant actmty 
of the TNF Is inhibited, the antibody or antibody fragment binding to the TNF such that the epitope of the TNF 
defined by the topographic region of 1 -1 8. 58-65, 11 5-1 25 and 1 38-149. or the topographic region of residues 1 -18 
and 108-128. or the topographic region of residues 56-79, 110-127 and 135-155. or the topographs region o 
residues 1-30, 117-128 and 141-153. or the topographic region of residues 1-18. or the topographic region of 
residues 22-40. 49-97, 110-127 and 136-153. or the topographic region of residues 1-20 and 76-90. or the topo- 
graphic region of residues 22-40. 69-97. 105-128 and 135-155 is substantially prevented from binding to naturally 
occurring biologically active ligands. 

2. A process comprising producing an antibody or antibody fragment as defined in claim 1 in which 

antibody fragment is further characterised in that when it binds to TNF the '"'"°"'J«9/essiai^nduct.on oHu^^^ 
fibrin deposLn. cytotoxicity and receptor binding actlvites of the TNF are Inhibited, the antibody or antibody frag- 
ment binding to the TNF such that the epitope of the TNF defined by the topographic regions of residues 1- 8 
58-S5, 115-125 and 138-149. or the topographic region of residues 1-18 and 108-128. or the topographic regon 
of residues 56-79, 110-127 and 135-155 Is substantially prevented from binding to naturally occurring biologically 
active ligands. 

3 A orocess comprising producing an antibody or antibody fragment as defined in claim 1 or 2 in which the antibody 
or'XcirSZt is a monoclonal anybody selected from MAb 1 (ECACC 89080301). MAb 54 (ECACC 

89083103) and MAb 47 (ECACC 89121402) or a fragment thereof. 

4. The use of an antibody or antibody fragment as defined in claim 2 or 3 in the preparation of an agent for the 
treatment o1 toxic shock. 

5. A process comprising producing an antibody or antibody fragment as defined in claim 1 in '"^^J^"'^ 
aiody fragment is furiher characterised in that when it binds to TNF the binding of the TNF --^^^P^^;!?" 
endothelial cells is Inhibited, the Inductton of tumour fibrin deposition and tumour regress-on a^^^^^^ th« "mF 
are enhanced; the cytotoxicity of the TNF is unaffected; and the tumour receptor binding activity of the TNF is 
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De criptlon 



such that upon binding the '='°''^''=^^';'2Ht^^^^^^^ TNF alpha activity The new discove-v shows 

previous descriptions of antibodies which ^''^fj P'l^^^^ or enhanced. In addition, the present inv nt on 

rrrcX^™«»— ^^^^^ 

when administered prior to infection. „„„«rina the usefulness of this monokine as a potential cancer 

r0OO4] -me gene encoding TNF has been cloned f ^^."/^^'""^^Jg-e i clinical trials has resulted in tumour 



TABLE 1 

BIOLOGICAL ACTIVITIES OF TNF 

- ANTI-TUMOUR 
. - ANTI-VIRAL 

- ANTI-PARASITE 



FUNCTION 

30 

[OOOS] 



35 



40 



SO 



55 



cytotoxic action on tumour colls 
pyrogenic activity 
angiogenic activity 
inhibition of lipoprotein lipase 
activation o1 neutrophils 



induction of surface antigens on endothelial cells 



induction of IL-6 
induction of c-myc and c-fos 
induction of EGF receptor 
induction of IL-1 
^ induction of TNF synthesis 

induction of GM-CSF synthesis 
increased prostaglandin and collagenase synthesis 
induction of acute phase protein C3 



induction OT acuie piKioc^ K'^'—' — . . ^ 

,0006] Ofparticularimporianceistheact-.ationofc<jgu,^^^^ 

Lndoielium and also peripheral btood monocytes ^^^^"'^"^^^/^^S^^'^a^ereas. prostate, lung, breast and ovary. 



2 



can resu,t ,n nhanced hormonal act.«y (Aston et a.. 1 9^9 MoK — 
made ,o assign antigenicHy orlunction to part^^^^^^^ 

tiire is now known. Assignment o1 luncfon to such ™ P^T'^ to block Hola R19 cell r ceptor 

o1 therapeutic use. Polyclonal -«bod'es t^^^^^ con,om,a- 

rCHowreU^e ettects ot these antibodies on o^;!;;^^^ ^^^^^^^^ are said to bind to partlcu^r 

[0008] EP-A-02B80a8 discloses a limited number c^ln^n^ m^^^^^ and 113th to 127th amino acids 

epitopes of human TNF These epitopes are contained in the 68th to 97th. 7th to d7tn. a 

10 ot human TNF. Ki„Hinn tn human TNF including AM-195 secreted by cell 

rOOOSl EP-A-0260610 discloses monoclonal antibodies binding to human 

line ECACC 87050801 . which neutralises cylotoxfc ^.f^l'V °' ^"[^^^^ against human TNF and have 

[0010] The present Inventors have produced panels ° wfroand in vivo). TNF receptor 

-.capable o1 binding to TNF. the antibody or ^^y^^^S^^Sb^^^^ antibody fragment binding to the 

<^induction of endothelial procoagulant ^'^'f Vj^ *f ™^ '"'^^^^^^^^^^^ 115-125 and 138-149, or the 

TNF such that the epitope of the TNF defined by the topographic '^9'°" °^ ^^^Af^Jg ' gg.^g no-127 and 135-155 
topographic region of residues -^3;;^;^^V28 a^d^^^^^^^^^^ " 
or the topographic region of residues ^-f J^^'^^^^^"! '^J'^ or the topographic region of residues 1-20 and 
topographic region of residues 2f -^f'f J' ^^'^fg^^^^^^^ 
76-90. or the topographic region Of residues 22-40. 69-97. los i^aana 

to naturally occurring biologically active ligands^ :„„„„tion there is orovided an antibody or antibody fragment 

[0012] Accordingtoasecondembodimentofthepresentinv^^^^^^ 

Uable of binding to human ^F such mat ^^^^^^^ a^^V o' t^' T^^^Iffected an'd thJsJtotoxicity. t^our re- 
enhanced; thejnduction of endothelial procoagulant ^'^I'^y ; ^ that when the antibody or antibody 
gression and rtLptor binding activities of the TNF J"™'';^^^^^^^^^^^ residues 12-22. 36-45. 96-105 

fragment binds to the TNF. the epitope o '^^V^.^l'^^^^^^^^ acXWe ligands. and/or the anti- 

bSy".^l"ii"?rr^^^^ "-"^ 
Jo^lT-Accordingtoathird embodiment Of thepresentinve^^^^^^^^^^^^ 

Lpable Of binding to human TNF. such ^^at U-e tumour fibm d^^^^^^^ characterised in that when 

cytotoxicity, tumour regression "J^^^f^^ ac^M^^^^^^^ TN^ a- ,opog.apW«: regions of 

the antibody or antibody fr^ent binds o the ^NF ^he eprtope of ^ occurring biologically active ligands. 

residues 22-31 and 146-15^ substanttally prevented f^^^^ 
and/orthe antibody orantibodyfragmentbindstohumanTNF^^^^^^^^^^ 

[0014] According to a fourth embodiment of the present '"^^"^ "^.^^ 1^.^^^^^^ unaffected and the cytotoxicity. 
tohurianTNF. such that the induction of endothelial pr<xoagu^^^^^^^ .^^.^^^ characterfeed in 

tumour regression, tumour fibrin deposition and ''^'^^^J^^ '''rj"^ ^^^^^^^^^ TNF defined by the topogiaphic 

that When the antibody or antibody fragment '''"J^l^, ^^J^.^Slv P eSent^^^ binding to naturally occurring 
regions of residues 22-40 and eiUier 49-98 or '^J^f^^^^^^XS^an TNF in the topographic region of 

?rsr»eTht:9y^^ 
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30 



35 
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[0015] Preferred aspects of the present invention ^J^^^^^.^^^^^^'^^ F(ab) fragments, restructured 

OOiq The antibody or antibody fragment can be f .^^"'^^^^ antibodies. However 

Lnti-2«iies (CDRgrattedhumanised antibodies singledorna^^^^ ^ 

d bebw ; 



[0017] 

55 listed bebw ; 
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47 have been deposited w«. the European CCection o1 ^m^^^^^^^^^^J^^^^ 
Production Laboratory. Public Health Laboratory Service Can re for JPPj^ J^'^^'^^^^^^ iggg and accorded 
Dol Sallsbu^, wlhire SP4 OiG, li-^-^.^S^^^dom^^^^^^^^ ^ 33,33,03; MAb 

accession No. 89080301; MAb 54 was deposited on 31 August 

is::x^7.:.TX^^>^^-^^Tjt'!^ ^ was ilo... .c...,o„ - 

89080304. ^.,ftK9c:,«„riBim2ll A sample of the hybridoma cell line producing MAb 

O'The monoclonal antibody designed MAb 25 (^f^^ ^.m 21 (^cACC). Vaccine Research and Produc- 

2S was deposfted with the European Co"«J'°n °' LSd Mte^obicS^ and Research. Porton Down, 
tion Laboratory. Public Health Laboratory Serv«e Centre tor /^jphedM^^ 

Salisbury. Wiltshire SP4 0JG. United H^ngdom on hybridoma cell line producing 

D) The monoclonal antibody designated MAb 21 (see ^'^'""J^ .^f ^ ^ ^ (ECACC). Vaccine Research and 
SAb 21 was deposited w.h the ^^^baaZ^^^^^ Research. Porton 

Sn"""°~ ^"'^ accorded accession No. 

ir—clona, antibody designated MAb 53 (see -^^^^^^^^ rHcK' -^c^nl ^seTranS 

MAb 53 was deposited with the European Collection of '^"''"f' ' P^^^^^^ and Research. Porton 

''^'Z^.T.::^^^^^'^^'^^;^^^ ---- 

MAb 37 was deposited with the European Collection of ^en cui u ^ Research. Porton 

89080303. 
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the methods described below. ,^osg antibody fragments such as 

Fig 1 shows the results ofatrtration assay With MAblagainstTNF: 

FiJ. 2 Shows TNF MAb 1 scatchard plot and ^ ^NF cytotoxicity in WEHl-1 64 cells; 

MAbs: „TMF- 

Fia 8 is a schematic representation of eprtopes on mr , WPHI-164 tumours; 

Fig. 1 1 shows the enhancement of TNF-induced tumour reg y endothelial cells; ^ . 

Fii. 12 Shows binding of radio '^belled TNF to receptors on bovj^e ao^ ^ ^ 

Fig 13 shows receptor binding studies of TNF complexed with MAb 32 ( ). 

and MAb 47 (— =^ ) o" melanoma cell line MM4iet. antibody ("O- ) and 

Rg 14 shows receptor binding studies of TNF complexed wrth MAb 32 ( ). 

MAb 47 (— = — ) on melanoma cell line IGR3: , gntlbody (— ) 

Fig. 15showsreceptorbindins8tudiesofTNFcompiexedwithMAb32(._- )• 

and MAb 47 (— — ) on bladder ^^^''^^J^^ZS^^th MAb 32 ). control antibody (-^ ) and 

Fig. 1 6 shows receptor binding studies of TNF complexed with MAb 3^ K-o^ h 
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r lY--;^-Trcn™ MAb 32 < - ) conuo. MA. ( = ) and 

n^yjis me e«ect on TNF-n,ed..te. tu.our regression Jn^^vo by control MAb. MAb 32 and un.a.ent FAb' 
'nrarnlTeS^ct on TNF induced tumour regresso. by contro. MAb ( ^ ). MAb 32 (- ) and peptide 

Ro 2TshorSi; 32 reactivny wKh overlapping peptides of 10 AA length; and 
Z I iZl a ihemat^ thr^e dimensional represent^jn o, the TNF mojcu^e^ 
Fit 23 Shows topographical^ the region o residues - 20, 56 - ^. 108 127 and 13 

Fig. 24 Shows topographicalV the region o residues 1 - 18 ^^ '^^^'^^ 

Fig. 25 Shows topographical^ the reg.on o residues 56-79. 0 27 and 36 

Fig. 26 Shows topographical^ the reg on o residues 1^ 26 "7 - 128 and_141 . _ 

Fig. 27 shows topograph.calV the reg on o residues 22 40. 49 1 32 - 157; 

Fig. 28 shows topographically the reg.on o residues 2 ' f^^ J^-^^ 

Fig. 29 shows topographical^ the region of residues 1 - 2° and 76 - 90 _ 

Fig. 30 shows topographically the region of ^««^.^ues 22 - 40. 69 - 9^ 105 -128 and 135 

Fig 31 Shows topographically the region of residues 22 - 31 and 146 - 157, 

Fig 32 shows topographically the region of residues ^9^3; ^™ 

Fig. 33 shows topographically the region of residues 22-40 and 70-87. 

Aninnais and Tumour Cell Unes 

School of Medical Research. Australian National University). 

Fusions and Production HYbridomas 

,00221 M.ewereimmunisedwHh10ughur.n^^^^^^^ 

One month later 10 ug TNF In ^^^""f^Vn rSf in PBH^l^en c J^lTf?^ immune mice were fused with the myeloma 
fusion selected mice wereboostedwithlOug TNF nPBS^leenc^^^^^ 23. 441). Cell lines found to secrete 

SP2A3 according to the procedure of Bathjen and U"de™«xji (19B^^^^^^^^^^ ^nlVeeder layer of mouse peritoneal 

r-rp^r rbSy^^^^^^^^^^^^ — 

Radioimmunoassay 

100231 TNF was ^inated using .actoperoxidase a^^^^^^^^^ TT^Z^^t:'cZ::Z':S^ 
Lrldorias (50 ul) were incubated With 1251 TNF (2^^^^ 

Sac-Cel (donkey anti-mouse/rat immunogtobul.ns ^'^J''^^, pes was added and the tubes centrifuged 

Antibodv-Antlbodv Com petttion Assays 



[0025] F.exiblemicrotHretrayswerecc.tedwHhmonoc,o^^^^^^^^^^^^ 

mouse ascites fluid. 100 micrograms per ml ,n sodium '''^^^ J'^nate ^"JL^^ ?bs/VPBS) The binding of 1251 TNF to 
blocking non-specific binding sites with 1% bovine ^^J^^'^'^^'",^^^^^^^^^ anti-?N F monoclonal 

immobilised antibody was detemiined in the presence of varying concentrations 
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dilutions were prepared in BSA/PBS. 
LACT 

determined in the presence o1 vaty.ng concentrat.ons of a^^^^^^^^ .^^.^^ microlitres) were pre- 

with TNF (50 micrograms per ml) as descr.bed above ^^^.^^ ^30.000 cpm) for a further 24 hours, 

ir^cubated on platesfor 4 hour at 4-C P"°' iSlS PBS 100% Snding was determUned ^ the absence 

rrpr^^ti^-^^^^^^^^ 

tibody. 

WFHl-164 Cvtotrtxicrtv Assay 

20 monoclonal antibody to cell cuhures at ABT90. 
Tumour ReqreA Rinn Exoerinnents 

tooasi Modu.ationofTNF--.nducedtumourregressionact.i^^^^^ 
« Sode!s: the subcutaneous tumours WEHl-164 and Meth A ^rco^ ^jf/p'^^^ tumours of between 10 - 15 mm 
tumours were Induced by the injection of ^P'^^'^^^^^l^^^'^^Z recombinant TNF (10 micrograms) plus 
approximateV 14 days later. Mice were ^^^^'^^^^^'^^^^^^^TcZe days. Control groups received injections of 
n^noclonal antibody (200 ---'■^^f^^^^^^^^j^^^' J^^^^^ At the commencement of each expen- 

PBS alone or TNF plus f^^'^'^"^' f ^f„^.he cV^ !olW tumours or tumour-bearing animals weighed ,n the 
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Radio-Receptor Assays 



tOOa^ WHHMe4cel.sgrowntoconnuencywe.^^^^^^^^^ 

Lcedsalt solution (HBSS. Gibco). 100 ulof ""'^'^enedTNF (1 ^^'^^^ > qoO cpm). WEHl cells were 

commencing 1 In 10 to 1 in 100.000 of f ^'^Js ' Th?m^^^^^ « -^'^""S "^'^ 1" 

then added (200 microlitres containing 2 x >3T^'=^3"^3^^^^^^^ the cells spun at 1 6.000 rpm for 30 seconds^ 

?r-=rrc::dr 



40 The supernatant was 
containing 1% BSA. 
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Prnrnaaulant lnr H..rtinn bv TNF on Fndothelial Cells 

,00301 Bovine aortic endothelial cel. (Pas-«- ^^^^^^^ 

FCS) penicillin, streptomycin, and 2-mercaptoe,hanol m 3rc .n 5^^^ ,986 
VnF the cells were trypsinised and plated into dilution of ascttic globulin) was added 

(PNAS 4533). TNF (0-500 unlts/culture) cells were scrape han,ested, frozen and 

after washing of the confluent cell monolayer "^"^^^^^^^l^^^"^^^^^^^^ time of normal donor platelet-poor 

^^^^^^ 

..■x..-...„...»-..T,..,T.„»TMF.nH»^».a,An...>.. 



EP0 4d6 526^/: 



10 



ol approximatehr 1 cm in diameter, animals were injected lnlra-peritoneally wrth TNF (IQjig/pnM^jm^^l^ 
fibrinogen (7.5ug/animal. 122uCI/m9 Amersham) either alone or in Ihe presence of monoclonal ^nt.body to human 
TNF (200u^animal ascitic globulin}. Monoclonal antibody against bovine growth hormone was used as control mono- 
clonal antibody. Two hours after TNF infusion incorporation of 1251 fibrinogen into mouse tissue was determined by 
removing a piece of tissue, weighing it and counting the sample in a gamma counter. .,K„Hi»o >«oro 

[0032] in all 1 3 monoclonal antibodies reacting with human TNF were isolated. ^^^^^^^'I'^^J^'^'^^^rsl 
designated MAb 1. MAb 11, MAbl2. MAb 20. MAb 21. MAb 25. MAb 31, MAb 32, MAb 37. MAb 42. MAb 47 MAb 53 
and MAb 54 The effect of these monoclonal antibodies on the bioactivity of human TNF is set out in Table 2. 
[0033] AS can be seen from Table2. Whilst some monocbnal antibodies inhibit bothanti-tumouract^.lty^^^ 
of coagulation by human TNF (MAb 1 . 47 and 54) not all antibodies which inhibit the anti-tumour act.vrty inhibit actr^ation 
oJ^guS efther invi^ or invivo (MAb 11. 12. 25 and 53). Indeed MAb 21 which inhibited tumour regression 
enhanced the activation of coagulation in vivo. 



TABLE 2 



IS 


EFFECT OF MONCXJLONAL ANTIBODIES ON TNF BIOACTIVITY 






MONOCLONAL ANTIBODY 












TNF 


1 


11 


12 


20 


21 


25 


31 


32 


3/ 


42 


47 


53 


54 




BIOACTIVITY 




























so 


Cytotoxicity 
Tumour 
Regression 
Induction of 




0 


0 


0 
0 




0 


0 
0 

0 


0 

+ 


0 
0 

0 


0 
0 








ss 


Procoagulant 






























(Endothelial) 
Fibrin 








+ 


+ 


+ 




+ 


0 






0 






Deposition 




























30 


(tumour) 
. Receptor 
Binding 
(WEHI-164) 








0 






0 


WO* 


0 


0 









3S 



AS 



SO 



SS 



3.13-17). 

[0034] MAbs 1 , 47 and 54, which have been shown in competition binding studies to share an epitope ori TNF can 
be seen to have highly desirable characteristics in treatment of toxic shock and other conditions of bactenal, v ral and 
paSc Wection Lie TNF levels are high requiring complete neut^lisation of TNF. Other -"''J^J'^^ 
suSi as MAb 32 are more approprete as agents for coadministration with TNF during cancer therapy since they do 
noUnhtb«^m7ur regression b^^^^^ inhibit actK/ation of coagu^tion. This form of therapy is 

ConiunSon with cytotoxic dmgs used in cancer therapy which may potentiate activation of coagulation by TNF (e^g. 
rSrac^ctoJVlFN alpha IL-2. actlnomycin D. AZT. radiotherapy, adriamycin. mytomycin C, cytosine arabmos.de, 
:^oZ:ZSiL. vincristine. 5-flurouraci.. bleomycin. (W^tanabe N eta. ^^^lll^'^^ZTo"^^^^^^^ 
toxicoi 10 117-127) or m diseases where at certain stages TNF levels are low (e.g. AIDS) and where individuals may 
have AlFs associated cancer e.g. Kaposi sarcoma, non-Hodgkins lymphoma and squamous cell carcinoma. 
[0035] Monoclonal antibody MAb 1 has been found to have the following characteristics:- 

1 . Binds human recombinant TNF alpha, but not human lymphotoxin (TNF beta) or human interferon. Similarly 

MAb 1 does not cross-react with recombinant murine TNF (Fig.1). ,r-:„ o\ 

2 MAb 1 is of the immunoglobulin type IgGI . K with an apparent affinity of 4.4 x lO-^ moles/^itre (Fig. 2). 

J MAb nrutVaHses the cytotoxic efl^t of recombinant human TNF on WEHI-164 mouse fibrosarcoma cells in 

culture. One microgram of MAb 1 neutralizes approximately 156.25 units of TNF jivjIe (Fig J). 

4. MAb 1 neutralises the tumour regression activity of TNF in the following '^^'^l^'"^^''^^^^^^,^''^ 
164 subcutaneous solid tumour, the Melh A subcutaneous solid tumour and the Melh A ascites tumour (Figs. 4. 

5 and 9) 

5. MAbI prevents cerebral damage caused by human TNF in mice '"'^°'««^jj2,";^'f;^|,f^^^^ 

6. In radioreceptor assays MAb 1 prevents binding of TNF to receptors on WEHI-164 cells (Table 3). 
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7, MAb 1 inhibits the induction of procoagulant activity (tissueJactoQ^oacultureeLb^yine^ aortic endothelial cells _ 

r MAb 1 reduces the uptake of 1251 fibrinogen into tumours of mice treated wrth TNF (Fig-/)- 
g! MAb 1 competes for binding of 1251 TNF and thus shares an overlapping epitope with the following monoclonal 
antibodies: 21. 25. 32. 47, 54 and 37. ' ^. co oi 

10 MAb 1 does not compete for binding of 1251 TNF with the foitowing monoclonal antibodies. 11. 12, 42. 53. 31 

and 20 (Fig, 8). 
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RADIORECEPTOR ASSAY: INHIBITION OF TNF BINDING TO WEHM64 CELLS BY MAb 1 


TREATMENT 


% SPECIFIC BINDING 


MAbI 


1/10 


0 




1/100 


21 




1/1,000 


49 




1/10,000 


73 




1/100,000 


105 


cold TNF (ng/tube) 






10,000 


0 




5,000 


0 




1,000 


0 




500 


10 




100 . 


11 




10 


64 




1 


•108 




0 


100 



r0O361 Mab 32 is an IgGSb.K antibody with an affinity lor human TNF alpha of 8.77 X10-9moles/litfe as determined 
L^sSlchaSanaJsls. ?his monoclona; antibody does no, react with either human TNF beta (lymphotox.n) or mouse 

IS^n^ shown in Figure 3 MAb 32 does not inhibit TNF cytoxicity jnvUro as determined in the WHHM64 assay. 
K Monoclonal antibody 32 variably enhances TNF-induced tumour regression act^,ty aga.nst WEHM 64 mo- 
sarma tumours implanted subcutaneous^ into BALB/b mice at a TNF dose of lOng/day (see ^'9^; \° f ^ ! 
feature Is not common to all monoclonal antibodies directed against TNF (F.g. 9) bu, resides w.th.n he b.ndhng site 
specificity of MAb 32 (Fig. B) Which may allow greater receptor mediated uptake of TNF into ^ 



RINDING OF TNF TO RECEPTORS ON WEH|.164 CELLS IN THE PRESENCE OF MAb 32 




^/oBINDINC^SllTt 


MF 


MAB DILUTION 


CONTROL MAB 


MAB 32 


1/10 

1/100 

1/1000 

1/10,000 

1/100,000 


36 
74 
101 
92 
97 


14.1 
B8 
83 
82 
93 



[0039] Enhancemen,ofTNFact,vity-byMAb32a,lowerdosesorTNFissuchthataleasttenfolde^^^^^^^^ 
o achieve the same degree of tumour regression (see Fig. 11 and 18). The results for day 1 . 2.5ug and lug TNF and 
?ay? 5ug 2.5ug and lug are statlstlcalV significant in a t-test at p <.01 level. This level of enhancemen ^1=° 
'he sun^ival rate of recipLts s.,ce the lower dose of TNF used is not toxic. Fig. 19 shows that -"^^^^'^^^^'^1^^^^^ 
of I^Ab 32 also cause enhancement of TNF-induced tumour regression in the same manner as whole MM 32 (see 

MAb 32 inhibits the expression of clotting factors on endothelial cells nomially induced by incubation of the 
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cuttured cons with TNF (soo Fig. 6). This response may b media,;d b/a preViousilr'unlden^ifled W recep^r which 
and may provide further insight into the mechanism of TNF-nduced tumour regre^»n. 

percentage specific binding at a dilution of 1/100 to 1/10,000 being effectively zero 

n^rPPTOR B.NDING ^T, .n.P.^ OF HUNM N .nK.P. ^^ED WITH MAR t^P ON HUMAN OARCiNOf^A CELL 
I INES IN VITRO 

TNF receptors on certain human carcinoma cell lines. 
MATERIALS AND METHODS 

DMEM (CaCo and IGR 3) or iscoves modified DMEfy^ (BIO. HT 29 SKOI ■^f '- '^ J previously described for 

for which the radiolabel was incubated for 1 hour. 
RESULTS 

roosO] Enhanced TNF uptalce was observed in the presence of MAb32 by the "^f^^^^'^j;''^^ 
Sr fcFigs. 13 and 1^4). the bladder -cinoma 5637 (Fig^ l^^an^^^^^^^^^^^^^^ 

feers;rto^i:hrT=^^^^^^^^^^ 

tumour regression was found to markedly inhibit TNF binding to all the cell l.nes tested (Figs. 1 3-17). 
CONCLUSIONS 

all receptors in the presence of MAb 32. 
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FIG. 31 
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